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terday a flock of fish duck8 sat on the  ice over what was an air-hole the stances the soil was blessed with an unusnally abundant sup- 
day before, and consequently covered with thin, transparent ice. \Vhet.lier ply of moisture early in the n,as subsequently 
they saw minnows and perch swimming underueath I don't know, bot 
they were motionless for an hour or inore. Bailors say the lalie is frozen 
across to Michigan, but t h a t  idea is nonsense and is exploded by the fact. Aft,er a careful investigat,ion of the records of this station, 
that my $'pillar of cloucl" is over the eastern hbrizoii just the sanie, published herewith, and of the records of the western third of 
which it would not be but for open water. tlie State for sisteen years, we feel justified in making the 

statement that  t,here is no fonndatioii in fact for the assertion 
that  the rainfall in west,ern I h i s a s  is increasing froin year to  

by 

REMARKABLE METEORS. 
By Lieiit. FUNK H. SrHnFIELn, U. S. Nary. 

b eiu. 
The following report, as kindly communicated by the eclitor 

of the Pilot Chart. is dated U. S. S. Sii)ii)lt/. a t  sea. latitude 313" 
Prwip if at io t t , Dodge City, AA m. 
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20' north; longitude 127" 36' west, February 28, 1904: Y *,:I I.. 

1. I hare the honor to report that three somewhat. reinarkable meteors 
were observed from this shiD a t  6:l(J a. 111. i(:;reenwich iiieaii tinie 3 Iiours 
12 minutes) February 28, iW4, in latitude 35' f,b niirth, longituilc 1%' 
36' west. 

2. The meteors appeared near the horizon and below the clouils, tiar- 
eliiig in a group from northwest by north ( t rue)  directly to\rnril the + h i l i .  
A t  first their augulrtr motion was iapid and i*olor a rather 1)riKht reil. 
As they approached the *hip they itplieareil to stiar, 1 
clouds a t  an elekation of about 4.50. After ri+iny d J I i V P  the cloud+ tlieii 
angular motion becanir lehs and leb+ until it ceaseil, when tliry R ~ ~ U Y L ~ W I  
to be nioviug directly away from the earth a t  an elt.mtii)n uf a1Jt)Ut $5' 
and in directiou nest-northwest (trurl). I t  wit+ noted tlint tlir o.<~lirr 
became less pronounced as  the mrteuis gainrtl in angiiltlr e1rTatioii. 

3. When sighted, the largvst meteor was ~n the lea11~ fi~lloweil 1)s tlir 

larger meteor. 
7.  I i.stiniatt.il the clouds to lie ni)t o\t'r OW niilr Iiigli. 
X. The near approach of these iiieteiii. ti1 

(luent flight away froin the 5urfat.e aplwnr ti 
cially so as their aitnal size cnuld iiot harr 
come Irelo\\ the clouil+ aut1 
cour+e is also equally certn 
faded as they rose. The t.1 
ship cunlpletely o~J8Cllred 
ilitervalh between the t.luutiz. 

9. The meteors were in sight o ~ e r  two niinnte+ au 
observed Ily three people, whose accounts agree ab 
officer of the deck, Acting Boatswain Frauk (ktrvey, IT. 
the meteors and watched them until t 
seuger to nie a ho kirought i t ~ i  riuintell 
o n  the bridge the uieteorb hitil Iwrn 
minute. 

PRECIPITATION FOR TWENTY-NINE YEARS AT DODGE 
CITY, KANS. 

Ry E 11 Eoii<.Ir. Ofh< i d  I U  C h ~ i g r .  

I n  studying the aclaptability of a cliinate to the require- 
ments of any particular crop, only the data for the germinn- 
ting and growing season shoulcl be coiisiderecl. I t  is iiot :in 
uncominoii mistake to base cunclusions upon figures showing 
the total precipitation aiid iiiem temperature o f  tlie entire 
year, whereas, the applicable data probably covers a period of 
not over six nioiitlis. F o r  facility in this work, figures for 
each iiionth and each quarter of the calendar year hare lieen 
compiled. 

Amounts of moisture tha t  would not be sufficient to lie of 
great practical value in tlie hot iuoiitlis are freqwiitly of very 
great iinportance when received l ~ y  the soil a t  a iiiorr fnvorn- 
ble season. Heavy snow slowly melteil, or a grmllnal soaking 
rain at a time of cornparatirely iiinctive evaporation. is iiiore 
beneficial by far than the henry downpours so coiiiiiiun to the 
summer months. In this connection it is interesting to iiote 
that  the large wheat yields of 1892 and 1903, iii Ford ('uunty, 
were produced under conditions of deficient rainfall. not only 
for the gear, bu t  for the crop season as well. In both iii- 
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A rniiiy cLty is ciiie nitli 0.01 uf a11 iiicli or inure of precipi- 

Total aiiioniit in tlie nettext genr. 33.35 inches in 1861. 
Total :miouiit in tlie clrir.:t gear. 10.12 iuvheb in 1H93. 
Total in the wettest firht quarter gear. 4.57 iuches in lS91. 
Total ainouiit in the driest first quarter, 0.04 inch in 1580. 
T k t l  iii tlie wettest second iimrter >ear, 16.97 inches in 

Total iii the h i e  ecwncl qimrter gear, 2.11 iiiclies in 1SDY. 
Totnl iu tlie ur t tes t  tliirtl clmtrter >ear.  11.45 inches in 1SH-i. 
Total in tlie clriest third cluarter >ear.  2.95 inche.: in 1903. 
Total in tlie wettest fourth quarter year. S . 2 G  iiiclies in 1W7. 
Tot8nl iii tlir driest fourtli quarter year, 0.15 iucli in 1S75. 
Iyetteht iiiontli wa.: M a ! ,  1SS1, witli 12.S2 inches. 
Driest IIliJllth was Drceiiil)er, lSs9, nit11 iioiie. 
(tre:Lteyt :tverage iiioiithly iiuiulwr o f  rttiii? days, 10 in *June. 
Least avernge iiionthly iiuinl~er uf raiiiy days. 4 in January 

Tenipernture : dnnunl  iiieizii, 54' ; w\-nriiiest iiiontli ir July, 
Kith : t u  average o f  '7s ; colile<t iuoiitli ih .Jniiu:try, with an 

t it t '  1on. 

1SSl. 

:tnd Norember. 

:t\ernge of 3sn. 
-~ 

Tliougli the hiit  ive periods from the sowiag to the 
iiiaturiiig of  winter wheat 01 erlnp to a, certain extent, in this 
regioii t,liey coiiforiii quite clohely to the calendar qiiarter8, 
:tucl it  is inainly on this account tlint this division of the year 
\\n.: selected for the a l ~ ~ r e  tnlile. The fact that  the grolliug 
seasoii for our 1)rincilxtl spring crops, oats and 1Jtwley. ends 
late in Julie or early in July also ilialies this iuethod more cle- 
hirnlile for tlie stid>- of cliiiiate niicl c*rop tlian tlie seasonal 
divihion of tlie so-called inet,eorologic:cl yew. 

TII  buiniiiarize in ;% brief and general way. July,  August, and 
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. September are months of harvesting and thrcashing, followed 
by the preparation of the soil for fall-wheat sowing and tlie 
beginning of sowin& October is devoted to the comiiletion 
of fall work in the field, and November and December to ger- 
mination, a considerable growth sometimes being obtained ere 
the end of the quarter, for use as minter pasture. Upon the 
precipitation during the tirst quarter of the calendar year, and 
especially in February or RInrch, clepeiicls to a great extent the 
pyospects of the wheat crop; this might, perhaps, be termed 
the rooting season, for groR tli to the jointing stage is not per- 
mitted for fear of destruction by frost; spring-grain sowing is 
well advanced by the end of PIIrtrch. The wettest quarter of 
the year is April, Nay, slid June, which constitute the growing 
season for all siiiall grains, and the end of Julie usually wit- 
nessetj the maturity of winter wheat and the close al)l)ro:tch of  
the end of the oat and lmrley se:~son. 

Since irrigation water is not av:tiliLble iii this section, aud 
since no dependence can be p l a c d  upon the weather in July 
and August, which months are often dry aiicl al\vn>s liot in 
the claytiwe, tlie fariuer relies priiicipttlly u1)on 1irocluc.e tllat 
clevelops 1)epiiil danger early in the siiiiiiiier. It is necessary, 
however, to have fodiler and  hay with which to su1)pleiiieiit b u f -  
falo grass pasturage in ~ a h e  of severe storins or stmvity of 
grass, and it is, therefore, ciiht~iuary to plant cwnsiclemblr 
coni, cane, nncl Iiatir corn. Corn is planted, not \\ith the ex- 
pectatioii of securing a grain crop, tlinugh the protit- froin :til 
occasioual fnvora1)le season itre perfectly :tccept:ihle, but  for 
the more certain returns from its fodder. Tlie moht iiiiportaiit 
hay crop in this region is alf:tlfa. to wliich all nv:til:bl)le bottom 
land is somed. a n d  froin mliieli tliree or four crops vf  hay :%re 
secured ez I c .I 1 season. 

These reiiiarks a1q)ly to soutliwesterii I<:tnsas, \\liere the 
climate is different in niauy rebpects from that in (Jt1lt.r 1mr- 
tions of the State. The iuuch greater rttinfall in the niiclclle 
and eastern sectionh vf the State permits the raising r)f iiinueiise 
corn crops in tlie uiost favtJKi1Jk sensons, :til11 good crops in 
average seasoiih, as also nninerons other :tgi-iciilturnl 1J1.Odll'.th 
that  can not, be successfnlly g o w n  in tlie westera 1)ortioli of 
the State. ___ ~- 

DETAILED CLOUD OBSERVATIONS IN COLORADO 

For a doLen years past-almost all the relnxatioii I have 
enjo>ecl has been in stucl>iiig the clouds. biit without the :tic1 
of teachers, books, or instruiiiwits. This ih ni,y only excuse 
for writing >ou. One of  your assistants may find a keruel of 
grttiii in the cliafY I present and be able to m e  it in his own 
special line. I never saw any of the facts mentioned below in 
print, nor hean1 them froin nthers. 

Tlie top of a deecy chi id  leaux ill the direction it is travel- 
ing, because the top travels faster than the bottom. i t  beiiig 
less a-fectecl l)y the friction of the  air against the ear:h's 
surface. 

The siin's rays soiiietiines seen in the east a t  about sunset, 
converging a t  a point clianietrically opposite the sun, are par- 
allel, and are liglits and shadows of cloucls in tlie ~ l i ( ~ l e  sky 
and of inountain pealis and ridges, iii this locality. prcijected 
through the tctiiiosphere tu its outermost visilde h u i t s ,  1)at 
the rarity of the upper air : m c l  i ts freecloni fr(J1ll c-olor prevent 
apparent focusing of the rays iu  the east. 

Tlie inotion of a cloud in n vertic.nl direction is soiiietiiiies 
quite rapid, for I I i a ~ e  \\:ntched a fleecy cloucl rise froui the 
hillsicle and witliiii aii hour liecome a Iiigll cirro-cumulus. 

When a rain cloncl is rapitllg rising, tlie uiicler side is fre- 
quently covered with s~oall ,  curling inasses of va1)or. especia11> 

'41tliiiuKli iiiiuiy of tlirsc t?lh?t  \ n t i ~ ~ i l s  a l p  not  new ta) lilt*trl 
get the wliule iirtiI*l@ I+ i i i  the tizllt c l i r~ct ioi~,  
5Ir. Willsen limy wn(inue to o l ~ r \  e and eluc 
pllellomrna.--EI~. 

R) J B I V I ~ , L . I  4 ,  V~~11111tnir Wwrxei,  Frriitn,  h l t w  Cniiuty, Panlab, 8 l . i t i  (1 Fchrri.rr\ lo ,  I w .  

- ~ - - ~ - _ _ _ _ _ _ _ _  - ~ - ~ ~  ~~ 

in showery weather, resembling in shape the swirls or boiling 
of the water in the wake of a steamer. Of coiirse this indicates 
a rising barometer, but  I have no means of determining whether 
a cloud is approaching the earth or not, save by its increming 
density. 

I hare never seen a cumulus cloucl increase in size a t  the 
bottom; the increase was always a t  tlie top. Ciimulus clouds 
soinctinies rise to  an immense height, cirro-cumulus nppearing 
far below then). 

Tlie reflection of a cloud in a still lake appears larger than 
the original cloucl. 

111 Ionking at  a cnlurecl smiset, if the liencl is inclined so far 
to one side that tlie eyes nre upside down,  the colors appear 
iuiicli more lwilliaiit. 

The nppe;trance of the cloutls a t  a clistance, wliere by reason 
o f  tlie curvature of the eartli they touch tlie Iiorizon, proves 
tlie sphericity o f  tlie glolw. Otherwise tlie cloucls n-oulcl ap- 
pear siii:~ller aut1 s~ii :~ller until they becniiie telescopic : but  

Tlie sphericity of tlie earth is slinnii 1 ~ y  tlie suiiset tints 
liugering iiiucli longer in tlie iiortlierli part o f  the ltnrizon in 
the suiuiiier :~ii(l iii tlie soutlierii part o f  tlie horizon in tlie 
ninter  t l im noultl  1)e the case if the slia1)e o f  the earth were 
not s1)hericnl. We cnn see the l o u ~ e r  clay t ( J  the iiortli of 11s 
a t  suii5et in suniiuer and the sitme to  the SUllth of 11s in minter. 
I (lo lint refer to the clnntls. h u t  to tlie tints of the clear sky, 
1 ihilile to a gre:rt clistnnce. 

At iiioriiing :rnd a t  night at certain seasolis o f  the year, there 
is seen app:arently :t portion of a clon(1 linugiii:: clowii froin the 
iuain cloud sometliing like a lienrcl. ant1 re+eiiilJling rain, but 
licit I i a 1  iiig tlie e\ en, c*lear. direct lilies of dewencling rain seeu 
a t  a c1istnnc.e. I t  puzzlecl me for years, but ou seeing the 
l)lieuoineiion nit11 tall clift's :x\ a l~ackgrnuiicl, I *aw that the 
preei1)itation left the cloud ns siiow, lnit n n s  iiielted to rain 
long before it tCJIl('1ied the ewth .  p e r l ~ ~ p s  even eva1mr:tting 
1)efooe reaching the grouiitl. This occurs mlieu iiiucli of the 
s l q  is clear nnd v i t h  isolntecl eloucls iiiostly, wliere the clear 
sky furnishes a good baCk$yOUUd for o1)servntioii. 

they (10 IlOt. 

I fiiitl that  the tlierinoineter sheltvr use11 1))- the cotton-belt 
ohervers  has one fault; tlie rain fills the horizoiital crack a t  
the t80p of the cloor, aiicl at, uight time tlir cloor freezes fast to 
the casing, so tliat clainage is clone in opening it. I linve had 
no further trouble since I bevelled oft' the tfJp of  tlie door a 
little. thus d o n  iug tlie rain to flow away. 

~~ ~ 

MIDWINTER WEATHER CONDITIONS IN WESTERN 
ONTARIO. 

B> 4 f r  > E l  k F R T .  htletfi>l'tl, O l l t i I l l ( ' ,  llatPll L ~ ~ U l l . l l  \ ?I ; ,  11104 

Not, witliiii the memory of tlie oldest inlialiitsiit has western 
Ontario experienced siicli an uii~)rec~eclenteclly severe winter as 
this. Instead of the usual nutumu rainfall, fine weather pre- 
vailed up to the iiiiildle of November, when it turned cold and 
comnienced to snow. and has continued almost incessaiitly to 
the present time. Four  feet o f  snow 011 the level and drifts 
in ni:~iiy places four tiines tliitt clepth result. C'ouatry r o d s  
are blockacletl, and coiuniuitication almost entirely cut OR. 
lhilroacls are in liut little better coii~litioii. The main lines 
are liel't u l~en .  bu t  iiiany of tlie lxxtclies are com1)letely snowed 
uucler ani1 abaiicl~iiietl for the 1)reheiit. Every effort is being 
piit forth in fighting the elements to keep the roa& open. but  
never did such conditions lrevnil hince railroads were first 
built iii tliis lbrovince. The high winds, the intense cold, ani1 
the enori i io~s qiiaiititj- of snow are iiiore thrtn liuiuan xgencies 
c m  ( ~ \ e r c o i i i ~ .  Tlir local papers are full of ;letids of all sorts 
of accidents ant1 fatalities attributable to the weatlier con- 
ditions. Roofs 1)reakiag clnwii from the \\eight o f  the snow, 
people frozen to death within sight of their ~ ~ ( J I I I ~ s ; ,  freight 
trains loaded with live stock in snow driftb until the strongest 


